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Description 

It is known that gamma scintigraphy is a technique of images acquisition for biomedical and biopharmaceutical use, 
applicable "in vivo" in a not invasive way. 
5 Such technique is based on the emission of radioactivity by atoms emitting gamma radiation, selected for the 
favourable characteristics of energy of emission (100*300 KeV), short time of half-life, low doses of exposition for living 
organisms. 

The use of the conventional radioisotopes, such as indium-1 1 1 , technetium-99m or iodine-125, in the preparation 
of scintigraphic gamma radiodiagnostics, has always involved considerable disadvantages and costs, due to the manip- 
w ulation of radioactive materials, and to the need of preparing the formulations in laboratories specifically equipped, and 
to the need of labelling, formulating and administering the radioactive label in short times, due to the isotopes half-life. 

In order to overcome such disadvantages, a new technique of isotopic labelling, based on the principle of the neu- 
tron activation, was recently introduced in the gamma scintigraphy applications. 

Such technique is based on the characteristic properties of some stable isotopes of originating radioisotopes emit- 
15 ting gamma radiation when subjected to a controlled neutron flux. 

The main advantage of such technique consists of incorporating in small quantities, in the pharmaceutical form, a 
not radioactive isotope marker. Accordingly, all the procedures relative to the formulation can be performed by using the 
preferred techniques, instrumentations and times. Only the finished pharmaceutical form is subjected to the controlled 
neutron flux, and only after such a "bombardment" a radioactive form ready for the desired application is obtained. 
20 Some elements, prevalently belonging to the lanthanide group, show physical and chemical characteristics such to 
be considered as particularly suitable to the above said radiotheraphy and radiodiagnostic applications. 

In fact, short half-life times, energies of emission from 100 to 300 KeV and limited dosimetry have increased the 
use of elements as samarium (Sm), erbium (Er), ytterbium (Yb), in many studies regarding the in vivo behaviour of 
pharmaceutical forms (Digenis G.A. et al., C.R.C.-Critical Reviews in Therapeutic Drug Carrier System 7 (4), 309-345, 
25 1991). 

Most patents refer to the clinical applications of the elements activable by. neutrons, and therefore they are in the 
specific radiotherapeutic field of the antineoplastic treatment. 

EP Patent 164843, December 18, 1985, Simon J. et al., refers to complex of radionuclides of the group of rare 
earths with aminofosfonic acids. Complex of gadolinium (Gd), holmium (Ho), lutetium (Lu), samarium (Sm), ytterbium 
30 (Yb) are used for the selective radiotherapeutic treatment of bone tumors, reducing the radioactive exposition of the 
adjacent soft tissues. 

Biodegradable poly(L-lactic acid) microspheres containing a complex of neutron activable Holmium are described 
by Russel J. Mumper et al. in the J. of Nuclear Medicine 32 (1991), No. 1 1 . Said complex consists of Holmium acetyl- 
acetonate and the composition is designed for internal radiation therapy of hepatic tumors. 

35 EP patent 176288, April 2, 1986, Simon J. et al., refers to the production of complexes analogous to those 
described in patent EP 164843, but complexed with aminocarboxilic organic acid, in which at least one of the aminic 
hydrogens is substituted by a carboxyaikyl group. Such complexes present a particularly high constant of stability 
(LogK=13-20), which permits the selective distribution of the radionuclide of the bone tumoral tissues. 

US Patent 4898724, February 6, 1990, refers to the production of complexes of rare earths activable by neutrons, 

40 in particular Sm, and aminoalkylenphosphonic acids. Such complexes are used in veterinary for the treatment of calcific 
tumors. 

Nevertheless, for the above applications there is the need of compounds showing more stability and lipophilicity 
and less solubility if compared to the complexes of the prior art. 

45 Summary 

The authors of the present invention have found new compositions containing salts consisting of cations activable 
by neutrons and of lipophilic anions, having high stability and lipophilicity and low solubility, particularly suitable for the 
use in radiotherapeutic and radiodiagnostic applications. 
so Said salts are prepared by a process characterized by the following steps: 

a) preparing a solution of a salt, said salt consisting of an alkalin cation and of a lipophilic anion; 

b) preparing a solution of a salt, said salt consisting of a neutron activable cation and of an inorganic anion; 

c) reacting the solution of step a) with the solution of step b). 

55 

Said salts are used for preparing compositions in which the same salts are supported by solid particles of suitable 
materials. 
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Detailed description of the invention 

The characteristics and the advantages of the compositions containing lipophilic salts consisting of cations activa- 
te by neutrons and of lipophilic anions according to the present invention, as well as of the process for their prepara- 
5 tion, will be better explained in the following detailed description. 

The anionic group of said salts consists of anions selected from the group consisting of C 8 -C 2 2 saturated fatty 
acids, C 8 "C 2 2 mono and poli-unsaturated fatty acids, bile acids as taurodeoxycholic acid, cholic acid, etc., C 6 -C 18 alkyl- 
phosphonic acids, phospholipids with acid groups as diacyl-phosphatidyl-glycerols, diacyl -phosphatide acids, choles- 
terolic acids, etc. 

10 The cations of said salts comprise samarium, erbium, ytterbium, gadolidium, terbium, holmium, dysprosium, lute- 
tium, barium and in general all the elements that, subjected to neutron irradiation, originate radionuclides emitting beta 
and gamma radiations. 

Said lipophilic salts are obtained by preparing an aqueous solution, alcoholic or hydroalcoholic of a salt consisting 
of an alkalin cation and of an anion selected from the foregoing group. Then, by preparing an aqueous solution, alco- 
75 holic or hydroalcoholic of an inorganic salt selected from halide, sulfate and nitrate with a cation activable by neutrons 
selected from the foregoing group. Alcohols suitable for said solutions are methanol, ethanol, buthanol and isopropyl 
alcohol. 

The former solution has a salt concentration from 0.5 mg/ml up to saturation of the solution and the latter solution 
has a salt concentration from 5 mg/ml up to saturation of the solution. 
20 The two solutions are joined and the reaction is performed at a temperature in which the solvent is in the liquid- 
phase, preferably from 0° to 60°C, and the molar ratio of the salt with alkalin cation to the salt with cation activable by 
neutrons ranges from 1 :0.33 to 1 :2. 

From said reaction the lipophilic salts of the invention are obtained. Said liphophilic salts are in a solid form, insol- 
uble in water, slightly soluble in acid environment, and have low melting point and good workability. 
25 The characteristics of said salts become particularly interesting when they are applied to for the preparation of com- 
positions in which they are supported on solid particles of suitable materials. 

Microparticulate polymeric materials, linear or cross-linked, of diameter lower than 200ji, biodegradable polymeric 
spheres of diameter lower than 1 00\i and lipid-base nanoparticles of diameter lower than 1 n, are employed as support- 
ing materials or carrier systems. 
30 The content by weight of said lipophilic salts in the composition according to the invention ranges from 0.5 to 50%. 
As microparticulate polymeric materials may be employed hydrophilic cross-linked polymers as polyvinyl pyrrolidone 
and beta-cyclodextrin, hydrophobic polymers as ethyl cellulose, methyl cellulose and Eudragit and gel hydrophilic pol- 
ymers as Carbopol, xanthane, scleroglucan, hydroxypropylmethyl cellulose. 

As microporous inorganic particles may be employed, for example, silica gel and aluminium sesquioxide. 
35 As biodegradable polymeric microspheres may be employed, for example, biodegradable polyesters as lactic acid 
polymers, glycolic acid polymers and copolymers thereof, beta-hydroxybutirric acid polymers, poly e-caprolactone and 
hyaluronic acid polysaccharides and esthers thereof. 

As lipidic base nanoparticles may be employed mono-, di- and triglycerides as, for example, trilaurin, tristearin and 
tricapryloin, C 8 -C 2 2 saturated and unsaturated fatty acids, and alcohols as, for example, stearyl alcohol, cetyl alcohol 
40 and myristic alcohol. 

The techniques used for the preparation of said compositions are as follows: 

by co-milling the liphophilic salts according to the invention in mixture with said microparticulate polymer materials 
or with said microporose inorganic particles, with techniques at high and low energy; 
45 - by loading said liphophilic salts on microparticulate polymeric materials of cross-linked type by controlled swelling 
with solutions of the above salts; 

- by incorporating said salts in said lipidic base nanoparticles by producing microemulsions and following solidifica- 
tion; 

by incorporating said salts in biodegradable polymeric microspheres by techniques of emulsification or spray-dry- 
50 ing; 

- by incorporating said salts, in their form or loaded on lipidic or polymeric materials as above described, in polymeric 
films coating solid compositions, as for example, gastro-resistant or delaying the drugs diffusion, or taste masking 
coats. 

55 Examples of polymeric materials for gastro-resistant coats are acrylic polymers as Eudragit R , cellulosic com- 
pounds as trtbutyrate acetate cellulose, tri-mellitate acetate cellulose, etc. • 
As coats delaying diffusion examples are the RS and RL Eudragit. 

Moreover, the salts according to the invention may be employed in solid compositions as, for example, those obtain- 
able by direct compression, granulation, pelletization and spheronization, in which they have also a lubricating action. 
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All the preparations according to the invention may contain at least one of the active principles formulated accord- 
ing to the techniques known in the art in the field of the pharmaceutical formulation. 

The compositions according to the invention show, when compared to the substances activable by neutrons known 
in the art, the advantage of a better versatility in the preparation and of a better adaptability in the internal radiothera- 
5 peutic applications as the targeted treatment of tumors, and in the radiodiagnostic applications. 

The present invention is illustrated by the following examples. 

Example 1 

w 2.0 g of sodium laurate were dissolved in 250 ml of ethylic alcohol and the mixture was stirred for 24 hours. The so 
obtained suspension was filtered and 10 ml of an aqueous solution containing 180 mg/ml of hexahydrate samarium 
chloride were added to the filtered alcoholic solution. The temperature was adjusted at 25°C and the reaction proce- 
deed for few minutes. The precipitate was filtered, exhaustively washed before with ethylic alcohol and then with hydro- 
chloric acid aqueous solution at pH 3.0, and stoved at 40°C under vacuum for 1 2 hours. The obtained samarium laurate 

15 (2.24 g) was ground and sieved at 50 mesh. 

Example 2 

1 .6 g of sodium stearate were dissolved in 250 mi of ethylic alcohol and then the same procedure used in Example 
20 1 was repeated. The final product was samarium stearate (1 .74 g). 

Ex a m ple 3 

1 .8 g of sodium mirystate were dissolved in 250 ml of ethylic alcohol and then the same procedure used in Example 
25 1 was repeated. The final product was samarium miristate (1 .995 g). 

Example 4 

2.0 g of sodium laurate were dissolved in 250 ml of ethylic alcohol and the mixture was stirred for 24 hours. The so 
30 obtained suspension was filtered and 10 ml of aqueous solution containing 210 mg/ml hexahydrate ytterbium chloride 
were added to the filtered solution. Then, the same procedure used in Example 1 was repeated. The final product was 
ytterbium laurate (2.31 g). 

Example 5 

35 

2.0 g of sodium laurate were dissolved in 250 ml of ethylic alcohol and the mixture was stirred for 24 hours. The so 
obtained suspension was filtered and 10 ml of aqueous solution containing 125 mg/ml hexahydrate erbium chloride 
were added to the filtered solution. Then, the same procedure used in Example 1 was repeated. The final product was 
erbium laurate (2.29 g). 

40 

Example 6 

500 mg of sodium taurodeoxycholate were dissolved in 2 ml of water in which 1 ml of aqueous solution containing 
1 1 5 mg/ml of hexahydrate samarium cloride is poured. The precipitate was filtered, exhaustively washed with water and 
45 then stoved at 40°C under vacuum for 12 hours. The obtained samarium taurodeoxycholate (525 mg) was disgregated 
and sieved at 50 mesh. 

Example 7 

50 2.0 g of monosodic phosphate C 8 -ester were dissolved in 250 ml of water. Then, the same procedure used in 
Example 5 was repeated. The final product was samarium phosphate Chester (2.23 g). 

Egempip 9 

55 760 mg of samarium laurate prepared according to Example 1 and 6.72 g of crospovidone were weighed. The pow- 
ders were milled in a planetary Fritsch mill, by agate spheres, for 1.30 hours and sieved at 50 mesh. A composition in 
which samarium laurate was 10.1% by weight was obtained. 
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Esempio 9 

610 mg of ytterbium laurate prepared according to Example 4 and 5.35 g of crospovidone were weighed. Then, the 
same procedure used in Example 8 was repeated. A composition in which ytterbium laurate was 1 0.2 % by weight was 
5 obtained. 

Example 10 

600 mg of erbium laurate prepared according to Example 5 and 5.25 g of crospovidone were weighed. Then, the 
10 same procedure used in Example 8 was repeated. A composition in which erbium laurate was 10.3 % by weight was 
obtained. 

Example 1 1 

is 740 mg of samarium laurate prepared according to Example 1 and 6.47 g of ethyl cellulose were weighed. The 
powders were milled in a planetary Fritsch mill, by agate spheres, for 2 hours and sieved at 50 mesh. A composition in 
which samarium laurate was 1 0.3 % by weight was obtained. 



20 



Example 12 

735 mg of ytterbium laurate prepared according to Example 4 and 6.72 g of ethyl cellulose were weighed. Then, 
the same procedure used in Example 1 1 was repeated. A composition in which ytterbium laurate was 9.9 % by weight 
was obtained. 

25 Example 13 

750 mg of erbium laurate prepared according to Example 5 and 6.85 g of ethyl cellulose were weighed. Then, the 
same procedure used in Example 1 1 was repeated. A composition in which erbium laurate was 9.9 % by weight was 
obtained. 



30 



50 



55 



Example 14 



1 .19 g of samarium stearate prepared according to Example 2 and 6.80 g of ethyl cellulose were weighed. Then, 
the same procedure used in Example 11 was repeated. A composition in which samarium stearate was 14.9 % by 
35 weight was obtained. 

Example 15 

10 mg of samarium laurate prepared according to Example 1 were dissolved in 200 mg lauric acid melted at 70°C. 
40 The oily-phase was emulsified with 1 ml of water containing 130 mg of sodium taurodeoxycholate, 200 ml of Tween 80 
and 1 00 ml of butyric acid. The microemulsion was dispersed in water at 4°C, with consequent solidification of the lipidic 
nanospheres, which were then washed by ultrafiltration and lyophilized. A composition in which samarium laurate was 
4.8 % by weight was obtained. 

45 Example 16 

10 mg of samarium taurodeoxycholate prepared according to Example 6 were dissolved in 200 mg lauric acid 
melted at 70°C. Then, the same procedure used in Example 15 was repeated. A composition in which samarium tau- 
rodeoxycholate was 4.8 % by weight was obtained. 



Example 17 

The following components were weighed: 
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Microcrystalline cellulose 


20 mg 


Starch 


104 mg 


SD lactose 


34 mg 


Silica 


2 mg 


Samarium stearate 


2 mg 



Cellulose, starch and lactose were sieved at 35 mesh and then mixed with a rotating mixer for 20 minutes. At the 
end, the samarium stearate and silica, in advance sieved at 40 mesh, were added. The mixing was completed in a rotat- 
15 ing mixer for additional 10 minutes. The mixture was compressed by a rotating compressing device by using moulds (8 
mm of diameter), applying a pressure of 1000 Kg/cm 2 . 

Example 18 

20 The following components were weighed: 



Crospovidone 


30 mg 


Starch 


20 mg 


SD lactose 


187 mg 


Silica 


3mg 


Samarium laurate 


3 mg 



Crospovidone, starch and lactose were sieved at 35 mesh and then mixed with a rotating mixer for 20 minutes. At 
the end, the samarium laurate and silica, in advance sieved at 40 mesh, were added. The mixing was completed in a 
35 rotating mixer for additional 10 minutes. The mixture was compressed by a rotating compressing device by using 
moulds (10 mm of diameter), applying a pressure of 1500 Kg/cm 2 . 

Example 19 

40 The following components were weighed: 



Microcrystalline cellulose 


30 mg 


Starch STA-RX 1500 


20 mg 


SD lactose 


139.5 mg 


Silica 


3 mg 


Carboxymethyl sodium starch 


25 mg 


Ytterbium stearate 


3.5 mg 


Total 


221 mg 



Cellulose, starch and lactose were sieved at 35 mesh and then mixed with a rotating mixer for 20 minutes. At the 
end, the ytterbium stearate and silica, in advance sieved at 40 mesh, were added. The mixing was completed in a rotat- 
ing mixer for additional 10 minutes. The mixture was compressed by a rotating compressing device by using moulds (8 
mm of diameter), applying a pressure of 2000 Kg/cm 2 . 
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The so obtained tablets, having a surface of 1 .4 cm 2 , were then coated with a gastroresistent polymer. 
The coating formulation is as follows: 



Metacrilic polymer acid (Eudragit L 30D) 


43.00 g (dried 12.90) 


Samarium laurate 


5.11 g 


Triacetin 


1.29 g 


Water 


50.60 g 


Total 


100.00 g 



is A cycle of coating of the tablets was carried out using 100 g of suspension of the described formulation for 500 g 
of tablets, in a fluid bed film coating device "Glatt" GPCG 1 equipped with Wurster insert. The suspension amount was 
such to permit the supply of 3.5 mg of polymer on cm 2 of surface of coating and 2 mg of samarium laurate for each tab- 
let, 

20 Example 20 

600 mg of poly(lactic-co-glycholic) acid (PLG 75/25) were dissolved in 12 ml of a mixture 8/2 v/v of methylenchlo- 
ride/ethanot with 5% polyethylenglychol 2000 and 0.1% Tween 80 (percentages by weight calculated compared with the 
PLG polymer). 30 mg of samarium laurate were dissolved in the solution and the resultant solution were emulsified in 
25 400 ml of an aqueous solution at 0.1% of Tween 80. Stirring was maintained until complete evaporation of the solvent 
and the so obtained particles were centrifuged, filtered and dried under vacuum. The sizes of the obtained product 
ranges from 10 to 30 |im. 

Example 21 

30 

2.5 g of poly(Iactic) acid (PLA) were dissolved in a mixture 9/1 v/v of methylenchloride/ethanol with 5% polyethyl- 
englychol 4000 and 1 .5 % Tween 60 (percentages by weight calculated compared with the polymer). 50 mg of samar- 
ium taurodeoxycholate were dissolved in the solution and the resultant solution were spray dried. The sizes of the 
obtained particles ranges from 20 to 50 jim. 

35 

Solubility tests of lipophilic salts and the composition thereof according to the invention 

The lipophilic salts and the composition thereof, obtained as described in the foregoing examples, were used for 
solubility tests and the results are reported in tables 1 -3. 
40 in table 1 the solubility values at 24 hours of samarium and ytterbium lipophilic salts at different pH were reported. 
The solubility was determined via complex-formation, using as complex agent xylelol orange (the minimum amount 
detectable corresponds to a solubility of 2 ng/ml). Said salts show a low solubility at pH 1 .2, of order of magnitude lower 
of that of the respective oxyde and hydroxyde at the same pH, are pratically insoluble at pH 3.0 and totally insoluble at 
pH>3. 



TABLE 1 



50 



Lipophilic salt 


Solubility (^g/ml) 




pH=1.2 


pH=3.0 


pH=5.2 


pH=7.0 


Samarium laurate 


220 


47 


<2 


<2 


Samarium miristate 


90 


8 


<2 


<2 


Samarium stereate 


100 


7 


<2 


<2 


Ytterbium laurate 


430 


56 


<2 


<2 



In table 2 the solubility values at 24 hours of the compositions prepared by co-milling samarium laurate (SmL) and 
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ytterbium laurate (YbL) with crospovidone (PVP) and ethyl cellulose (EC) at pH 1.2. The solubility of said salts in said 
composition decreases drastically compared with the salts as they are, and in more marked way with the salts co-milled 
with ethyl cellulose. 



TABLE 2 



15 



Co-milling Hours 


Solubility ftig/ml) 




EC/YbL 


PVP/YbL 


EC/SmL 


PVP/SmL 


0 


430 


430 


220 


220 


0.30 








49 


1 




160 


26 


47 


1.30 






24 


43 


2 


39 




17 





20 In table 3 the solubility values at 24 hours of the compositions prepared by co-milling of samarium laurate (SmL) 
and ytterbium laurate (YbL) with crospovidone (PVP) and ethyl cellulose (EC) at pH 3.0. The solubility of said salts in 
said composition decreases drastically compared with the salts as they are. and in a more marked way with the salts 
co-milled with ethyl cellulose. In fact, it can be noted that the samarium laurate co-milled with ethyl cellulose is totally 
insoluble already after 1 .30 hours of co-milling. 

25 



TABLE 3 



30 



35 



Co-milling Hours 


Solubility frig/ml) 




EC/YbL 


PVP/YbL 


EC/SmL 


PVP/SmL 


0 


56 


56 


47 


47 


0.30 








31 


1 




8 


7 


34 


1.30 






<2 


13 


2 


13 




<2 





Claims 

1. Compositions comprising lipophilic salts and a solid supporting material characterized in that said lipophilic salts 
45 consist of cations activable by neutrons and of lipophilic anions and said supporting material is selected from the 
group consisting of microparticles of linear or cross-linked polymeric materials, microporose inorganic particles 
selected from the group consisting of silica gel and aluminium sesquioxide, biodegradable polymeric microspheres 
and lipidic base nanoparticles. 

so 2. Compositions according to claim 1, characterized in that said cations are selected from the group consisting of 
samarium, erbium, ytterbium, gadolinium, terbium, holmium, dysprosium, lutetium and barium. 

3. Compositions according to claim 1 , characterized in that said anions are selected from the group of anions derived 
from C 8 -C 2 2 saturated fatty acids, C 8 -C 2 2 mono- and polyunsaturated fatty acids, bile acids, alkylphosphonic acids 

55 with C 6 -C 18 alkyl chain, phospholipids with acid groups, diacylphosphatidic acids and cholesterolic acids. 

4. Compositions according to claim 1 , characterized in that the content of said lipophilic salts ranges from 0.5 to 50% 
by weight. 



9 



EP 0 587 106 B1 



5. Compositions according to claim 1 , characterized in that said microparticles of polymeric materials have a diameter 
size lower than 200 fx, said microporose inorganic particles have a diameter size lower than 200 \x, said biodegrad- 
able polymeric microspheres have a diameter size lower than 100 \i and said lipidic base nanoparticles have a 
diameter lower than 1 |x. 

5 

6. Compositions according to claim 1 , characterized in that said microparticles of polymeric materials are selected 
from the group consisting of polyvinyl pyrrolidone, beta-cyclodextrin, ethyl cellulose, methyl cellulose, Eudragit. 
Carbopol, xanthane, scleroglucan and hydroxypropylmethyl cellulose. 

w 7. Compositions according to claim 1 , characterized in that said biodegradable polymeric microspheres are selected 
from the group consisting of lactic acid polymers, glycolic acid polymers and copolymers thereof, beta-hydroxybutir- 
ric acid polymers, poly e-caprolactone and hyaluronic acid polysaccharides and esters thereof. 

8. Compositions according to claim 1 , characterized in that said lipidic base nanoparticles are selected from the group 
is consisting of trilaurin, tristearin, tricapryloin, C 8 -C 2 2 saturated and unsaturated fatty acids, stearyl alcohol, cetyl 

alcohol and myristic alcohol. 

9. Compositions according to claim 1 , characterized in that when said supporting material consists of microparticles 
of polymeric materials and of microporose inorganic particles, they are prepared by co-milling techniques at high 

20 and low energy. 

1 0. Compositions according to claim 1 , characterized in that when said supporting material consists of lipidic base nan- 
oparticles, they are prepared by producing microemulsions and following solidification. 

25 11. Compositions according to claim 1 , characterized in that when said supporting material consists of biodegradable 
polymeric microspheres, they are prepared by techniques of emulsification. 

12. Compositions according to claim 1, characterized in that when said supporting material consists of biodegradable 
polymeric microspheres, they are prepared by techniques of spray-drying. 

30 

Patentanspruche 

1. Zusammensetzungen, umfassend iipophile Salze und ein festes Tragermaterial, 
dadurch gekennzelchnet, daft 
35 die lipophilen Salze aus Kationen, die durch Neutronen aktivierbar sind, und lipophilen Anionen bestehen und daB 
das Tragermaterial aus der Gruppe ausgewahlt ist, bestehend aus Mikroteilchen von linearen oder vernetzten 
Polymermaterialien, mikroporGsen, anorganischen Teilchen, ausgewahlt aus der Grupe, bestehend aus Silicagel 
und Aluminiunsesquioxid, bioabbaubaren, polymeren Mikrokugeln und Nanoteilchen auf Lipidbasis. 

40 2. Zusammensetzungen nach Anspruch 1, 
dadurch gekennzelchnet, da B 

die Kationen aus der Gruppe ausgewahlt sind, bestehend aus Samarium, Erbium, Ytterbium, Gadolinium, Terbium, 
Holmium, Dysprosium, Lutetium und Barium. 

45 3. Zusammensetzungen nach Anspruch 1 , 
dadurch gekennzelchnet, daB 

die Anionen ausgewahlt sind aus der Gruppe aus Anionen, die sich von gesattigten C 8 -22-Fettsauren, mono- und 
polyungesattigten C 8 _ 2 2-Fettsauren, Gallensauren, Alkylphosphonsauren mit Ce. 18 -A!kylkette, Phospholipiden mit 
sauren Gruppen, Diacylphosphatidinsauren und Cholesterolsauren ableiten. 

50 

4. Zusammensetzungen nach Anspruch 1 , 
dadurch gekennzelchnet, daB 

der Gehait der lipophilen Salzen in dem Bereich von 0,5 bis 50 Gew.% liegt. 

55 5. Zusammensetzungen nach Anspruch 1 , 
dadurch gekennzelchnet, daB 

die Mikroteilchen der polymeren Materiaiien eine DurchmessergrOBe von weniger ais 200 \l, die mikroposdsen, 
anorganischen Teilchen eine DurchmessergrGBe von weniger als 200 \i, die bioabbaubaren, polymeren Mikroku- 
geln eine DurchmessergrOBe von weniger als 100 jjl und die Nanopartikel auf Lipidbasis einen Durchmesser von 
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weniger als 1 \i haben. 

6. Zusammensetzungen nach Anspruch 1 , 
dadurch gekennzeichnet, daft 

5 die Mikroteilchen aus polymeren Materialien ausgewahlt sind aus der Gruppe, bestehend aus Polyvinylpyrrolidon, 
p-Cyclodextrin, Ethylcellulose, Methylcellulose, Eudragit, Carbopol, Xanthan, Scleroglucan und Hydroxypropylme- 
thylceliulose. 

7. Zusammensetzungen nach Anspruch 1 , 
w dadurch gekennzeichnet, daB 

die bioabbaubaren, polymeren Mikrokugeln ausgewahlt sind aus der Gruppe, bestehend aus MilchsSurepolyme- 
ren, Glycolsaurepolymeren und Copolymeren davon, p-Hydroxybuttersaurepolymeren, Poly-e-Caprolaton und 
Hyaluronsaurepolysacchariden und Estern davon. 

15 8. Zusammensetzungen nach Anspruch 1 , 
dadurch gekennzeichnet, da(3 

die Nanopartikel auf Lipidbasis ausgewahlt sind aus der Grupe, bestehend aus Trilaurin, Tristearin, Tricaprytoin, 
gesattigten und ungesattigten C8. 2 2-^ettsauren, Stearylalkohol, Cetylalkohol und Myristylalkohol. 

20 9. Zusammensetzungen nach Anspruch 1, 
dadurch gekennzeichnet, daG 

dann, wenn das Tragermatrial aus Mikroteilchen aus polymeren Materialien und aus mikroporflsen, anorganischen 
Teilchen besteht, diese durch gemeinsame Mahltechniken mit niedriger und hoher Energie hergestellt sind. 

25 10. Zusammensetzungen nach Anspruch 1, 
dadurch gekennzeichnet, dafS 

dann, wenn das Trager material aus Nanoteilchen auf Lipidbasis besteht, diese durch Erzeugung von Mikroemul- 
sionen und anschlieBender Verfestigung hergestellt sind. 

30 11. Zusammensetzungen nach Anspruch 1 , 
dadurch gekennzeichnet, daB 

dann, wenn das Tragermaterial aus bioabbaubaren, polymeren Mikrokugeln besteht, diese durch Emulsionstech- 
niken hergestellt sind. 

35 12. Zusammensetzungen nach Anspruch 1, 
dadurch gekennzeichnet, daB 

dann, wenn das Tragermaterial aus bioabbaubaren, polymeren Mikrokugeln besteht, diese durch SprOhtrock- 
nungstechniken hergestellt sind. 

40 Revendications 

1. Compositions comprenant des sels lipophiles et un materiau support solide, caract6ris6es en ce que lesdits sels 
lipophiles consistent en cations activables par des neutrons, et en anions lipophiles, et que ledit mat6riau support 
est choisi au sein du groupe form§ par des microparticules de materiaux polym&re Iin6aires ou r6ticu!6s, des par- 

45 ticules minSrales microporeuses choisies au sein du groupe comprenant le gel de silice et le sesquioxyde d'alumi- 
nium, des microspheres polym£re biod6gradables, et des nanoparticules de bases iipidiques. 

2. Compositions selon la revendication 1, caract6ris6es en ce que lesdits cations sont choisis au sein du groupe 
form6 par le samarium, Terbium, Tytterbium, le gadolinium, le terbium, Tholmium, le dysprosium, le lutecium, et le 

50 baryum. 

3. Compositions selon la revendication 1 , caract6ris6es en ce que lesdits anions sont choisis au sein du groupe des 
anions d6riv6s d'acides gras satur6s en C 8 -C 2 2. d'acides gras mono- et poly-insatur6s en C 8 -C 2 2. d'acides biliai- 
res, d'acides alkylphosphoniques k chaTne alkyle C 6 -Ci 8 , de phospholipid es comportant des groupes acide, d'aci- 

55 des diacylphosphatidiques, et d'acides cholesteroliques. 

4. Compositions selon la revendication 1 , caract6ris6es en ce que la teneur desdits sels lipophiles est comprise entre 
0,5 et 50 % en poids. 
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5. Compositions selon la revendication 1 , caracterisees en ce que lesdites micr oparticules de materiaux polymers ont 
un diametre inferieur a 200 \xm, lesdites particules minerales, microporeuses ont un diametre inferieur a 200 fim, 
lesdites microspheres polymere biodegradables ont un diametre inferieur a 100 urn, et lesdites nanoparticules de 
bases lipidiques ont un diametre inferieur a 1 ^m. 

6. Compositions selon la revendication 1, caracterisees en ce que lesdites microparticuies de materiaux polymere 
sont choisies au sein du groupe comprenant la polyvinylpyrrolidone, la p-cyclodextrine, rethylcellulose, la methyl- 
cellulose, I'Eudragit, le Carbopol, le xanthane, le scieroglucan, et I'hydroxypropylmethylcellulose. 

7. Compositions selon la revendication 1, caracterisees en ce que lesdites microspheres polymere biodegradables 
sont choisies au sein du groupe comprenant les polymeres d'acide lactique, les polymeres d'acide glycolique, et 
les copolymeres de ceux-ci, les polymeres d'acide p-hydroxybutyrique, les polysaccharides de poly-e-caprolactone 
.et d'acide hyaluronique, et les esters de ceux-ci. 

8. Compositions selon la revendication 1, caracterisees en ce que lesdites nanoparticules de bases lipidiques sont 
choisies au sein du groupe comprenant la trilaurine, la tristearine, le tricapryloTne, les acides gras C 8 -C22- satures 
et insatures, I'alcool stearylique, I'alcool cetylique, et I'alcool myristique. 

9. Compositions selon la revendication 1 , caracterisees en ce que ledit materiau support consiste en microparticuies 
de materiaux polymere, et en particules minerales microporeuses qui sont prepares par des techniques de co- 
broyage a forte et a faible energie. 

10. Compositions selon la revendication 1, caracterisees en ce que ledit materiau support consiste en nanoparticules 
de bases lipidiques qui sont prSparees en produisant des Emulsions suivies de solidification. 

11. Compositions selon la revendication 1, caracterisees en ce que ledit materiau support consiste en microspheres 
polymere biodegradables qui sont prepares par des techniques d'emulsification. 

12. Compositions selon la revendication 1, caracterisees en ce que ledit materiau support consiste en microspheres 
polymere biodegradables qui sont prepares par des techniques d'atomisation. 
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